Introduction
============

Carbohydrate antigen (CA) 19-9 is a glycosphingolipid of the Lewis blood group that is a useful marker for epithelial-type gastrointestinal cancers[@B1]. In addition, moderately increased serum CA 19-9 levels can be found in 15-36% of patients with benign conditions such as pancreatic, liver, biliary diseases, and benign hydronephrosis.

Recently, several reports have described elevated serum CA 19-9 levels in patients with non-malignant respiratory diseases. However, this case is exceptional to observe extremely high serum CA 19-9 levels (\>5,000 U/mL) in benign lung disease patients without significant changes in chest X-ray finding. Furthermore, this case suggests that the serum CA 19-9 levels have potential utility as a diagnostic marker for new or resistant infection to previous antibiotics in chronic lung disease.

Case Report
===========

In May 2010, a 72-year-old female came to Chungnam National University Hospital for cough and sputum. She had been diagnosed with bronchiectasis 6 years before. Chest auscultation revealed a moderate inspiratory crackle sound in both lower lung fields. Her blood examination showed a hemoglobin level of 11.2 g/dL, white blood cell count of 7.9×10^3^/mL, and platelet count of 427×10^3^/µL and C-reactive protein of 4.3 mg/dL. Electrolytes, measures of renal function, and liver enzymes were within normal limits. On that occasion, increased serum levels of CA 19-9 were noted (range, 1,453 U/mL; reference range, \<37 U/mL). An abdominal computed tomography (CT) scan, esophagogastroduodenoscopy and colonoscopy were performed and showed no abnormal findings. Compared to 6 years before, chest radiography revealed subtle increased interstitial densities and CT revealed aggravated bronchial dilatation surrounded by small nodules on both lung fields ([Figure 1](#F1){ref-type="fig"}). With bronchoscopy, moderate amount of mucinous sputum was found and *Mycobacterium intracellulare* was identified in bronchoscopic washing. In August 2010, anti-*Mycobacterium avium* complex (MAC) treatment was initiated with clarithromycin (1 g/day), rifampicin (450 mg/day), ethambutol (800 mg/day). Anti-MAC treatment was continued and her symptoms including cough and sputum were gradually improved. In October 2010, the serum CA 19-9 levels decreased to 357 U/mL ([Figure 2](#F2){ref-type="fig"}) and the chest CT revealed decreased nodularities ([Figure 1](#F1){ref-type="fig"}).

In June 2011, she was re-admitted for increased cough and sputum without any other respiratory symptom including fever or dyspnea. The simple chest radiograph showed mild increased opacities at especially right lower lobe ([Figure 1](#F1){ref-type="fig"}). Laboratory tests determined that the serum CA 19-9 levels increased to 5,300 U/mL ([Figure 2](#F2){ref-type="fig"}). Large amount of sputum was drained from right upper lobe in bronchoscopy. The sputum CA 19-9 levels were 148 U/mL and sputum cultures from broncholaveloar lavage fluid (BALF) were positive for *Pseudomonas aeruginosa*. After 2 weeks of antibiotic treatment with an anti-pseudomonal agent, her clinical symptoms were improved and she was discharged. In August 2011, the serum CA 19-9 levels decreased to 534 U/mL ([Figure 2](#F2){ref-type="fig"}).

In June 2012, she was re-admitted for increased sputum unaccompanied significant chest radiographic changes, and the CT scan revealed aggravated bilateral nodularities ([Figure 1](#F1){ref-type="fig"}). At that time, the serum CA 19-9 levels were 1,006 U/mL ([Figure 2](#F2){ref-type="fig"}), an acid-fast bacteria stain of the sputum was positive, and polymerase chain reaction for *M. tubuerculosis* was negative. Clarithromycin resistance was confirmed by drug susceptibility test and she was transferred to another hospital.

Discussion
==========

We report the observation of markedly increased serum CA 19-9 levels in bronchiectasis patient presenting with MAC infection and bacterial infection. With resolution of the infection, the serum CA 19-9 levels decreased significantly.

The mechanisms increasing serum CA 19-9 levels in non-malignant disease are not clear, but there are a few possible explanations. Yokoyama et al.[@B2] confirmed elevated levels of CA 19-9 in bronchial epithelium-derived serum and BALF by immunohistochemical analysis. CA 19-9 is selectively expressed in regenerating epithelial cells in patients with idiopathic interstitial pneumonia and diffuse panbronchiolitis (DPB), regardless of the etiology. Most of the bronchial mucus obtained during general anesthesia from patients without pulmonary diseases contains high levels of CA 19-9[@B3]. Thus, destruction of normal lung tissue could lead elevated serum CA 19-9 levels.

A few investigators have reported elevated serum CA 19-9 levels in patients with non-malignant respiratory diseases, such as idiopathic interstitial pneumonia and DPB, bronchiectasis, collagen disease-associated pulmonary fibrosis and tuberculosis, without malignant disease in any sites[@B4],[@B5]. Kim et al.[@B6] reported that the prevalence of pulmonary radiographic abnormalities was higher in participants with increased serum CA 19-9 levels compared to those with normal serum CA 19-9 levels (57.1% vs. 26.9%, p=0.001) and sequelae of pulmonary tuberculosis were the most frequent abnormal findings. The serum CA 19-9 levels in increased group were 78±107 U/mL. Yamazaki et al.[@B7] reported about markers indicating deterioration of pulmonary *Mycobacterium avium-intracellulare* infection. The serum CA 19-9 levels of the deteriorated group (96.1±12.1 U/mL) were higher than those of the not-deteriorated group (19.2±31.8 IU/mL). Watanabe et al.[@B8] reported the serum CA 19-9 levels were higher in the MAC group than in the tuberculosis gourp (72.3±35.8 U/mL vs. 24.3±3.8 U/mL, p=0.013).

However, a very high serum CA 19-9 levels (\>1,000 U/mL) as shown in this case have rarely been observed in patients with nonmalignant diseases. Kodama et al.[@B9] reported that the serum CA 19-9 levels were elevated (\>37 U/mL) in 42 of the 231 patients (18.2%) with nonmalignant respiratory diseases. The 50th, 75th, 90th, and 95th percentile serum CA 19-9 levels were 16, 29, 73, and 136 U/mL, respectively. Mirizzi\'s syndrome and acute cholangitis are the usual definitive diagnoses of patients with theses extreme values[@B10],[@B11].

In this case, serum CA 19-9 levels were increased repeatedly due to combined infection caused by MAC and bacterium. Our case indicates that serum CA 19-9 levels can be used as a biomarker for the early detection of exacerbated infections in patients with previously elevated serum CA 19-9 levels. Serial changes in serum CA 19-9 levels may be clinically useful as a biomarker to detect combined infection or resistant infection to previous antibiotics in patients with underlying chronic lung disease having uncertainty to identify changes in chest radiography.
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